Introduction: Systemic hypotension is frequently and immediately seen after spinal anaesthesia. Historically Ringer lactate is used to substitute the acute relative volume loss after spinal anesthesia, although it remains in intravenous circulation for a short period. The preloading with 5% albumin and gelatine have become popular and effective as they remain intravascular for a longer duration providing sustained normotension. The aim of this study was to assess the efficacy of equal volume of Ringer lactate and Haemaccel as a preloading fluid for the prevention of hypotension after spinal anaesthesia in patients undergoing Lower Segment Cesarean Section. Methods: This was a prospective comparative study in which Patients were randomly allocated in to Group A and group. Group A patients were preloaded with Ringer lactate 10ml/kg body weight and Group B were preloaded with Haemaccel 10 ml/kg body weight within a period of 5-10 minutes before spinal anaesthesia. After giving the block, blood pressure (systolic, diastolic and mean) were recorded every 2.5 minutes for initial 20 minutes and every 5 minutes during the rest of the period of surgery. Onset of hypotension along with other parameters were recorded and analysed using SPSS ver. 13. Results: All together 100 patients were enrolled in the study, 50 in Group A (Ringer lactate) and 50 in Group B (Haemaccel). The episodses of hypotension was higher in patients who received Ringer lactate as preloading fluid than who received haemaccel as preloading fluid (42% versus 24%). Conclusion: Preloading with Haemaccel gives better hemodynamic stability and lesser incidence of hypotension than that of Ringer lactate.
Introduction
Spinal anaesthesia has a low degree of physiological trespass with a profound degree of sensory denervation and muscles relaxation 1 . Systemic hypotension is seen frequently and immediately after spinal anaesthesia which occur in 33 %. 2 The cause of hypotension is generalized arterial and arteriolar dilatation causing a decreased peripheral vascular resistance and decreased cardiac output due to decreased venous return 3, 4 .
Wollman and Marx 5 empasized the use of intravascular volume expansion for prophylaxis rather that therapeutic measure in response to hypotension. Although Clark et al 6 reported good results in 1976, the remarkable success (100% prevention of hypotension) was never reproduced. Historically Ringer lactate is used to substitute the acute relative volume loss after spinal anesthesia as it is cheap, easily available and non allergic although it remains in intravenous circulation for a short period 1 . The preloading with 5% albumin and gelatine have become popular and effective as they remain intravascular for a longer duration providing sustained normotension, eventhoug it is associated with higher incidence of allergic reaction. Studies have shown that severe anaphylactic reaction has been rare with preparation of gelatine such as Haemaccel, and now very popular method 7, 8 .
Despite various advantages of Heamaccel, preloading with the Lactated ringers is still the commonest practice, and to our knowledge no similar research has been published in our country. This study intended to assess the effi cacy of equal volume of Ringer lactate and Haemaccel as a preloading fl uid for the prevention of hypotension after spinal anaesthesia in patients undergoing Lower Segment Cesarean Section (LSCS).
Methods
This was a prospective comparative study, which was conducted at BP koirala institute of health sciences from 2002 to 2004. Patients undergoing emergency LSCS under spinal anaesthesia with physical status I and II and aged between 18-40 yrs were included after obtaining approval from the ethical committee and written informed consent for the procedure. Patients with inadequate effect with drug supplementation following spinal anaesthesia, Patients requiring general anaesthesia after subarachnoid block for any reasons, allergic to degraded gelatine solution (Haemaccel), Unexpected and excessive perioperative bleeding leading hemodynamic instability requiring transfusion and severely dehydrated patients with or without per vaginal bleeding were excluded from the study. Patients were randomly allocated to any of the groups (Group A-Preloading with Ringer lactate (10ml/kg) +SA+LSCS; Group B-Preloading with Haemaccel (10ml/kg) +SA+LSCS).
In the operation theatre basal heart rate and blood pressure were recorded before starting of the infusion of preloading fl uid. and peripheral venous access was secured with 18G intravenous cannula. Group A patients were preloaded with Ringer lactate 10ml/kg body weight and Group B were preloaded with Haemaccel 10 ml/kg body weight within a period of 5-10 minutes before spinal anaesthesia. Spinal Anaesthesia was given through a 25 G spinal needle at the level L2-L3 or L3-L4 in left lateral position with 0.5% hyperbaric bupivacain 2.2 ml through 5cc disposable plastic syringe and patient turned supine immediately keeping a wedge under right pelvic region. After giving the block, blood pressure (systolic, diastolic and mean) were recorded every 2.5 minutes for initial 20 minutes and every 5 minutes during the rest of the period of surgery. The level of block was determined by pin prick method at 5 minutes after the block. The usual maintenance and replacement therapy were given with Ringer lactate solution for both the groups of patients. Essential monitoring like ECG, NIBP, and SPO2 were monitored throughout the perioperative period.
Hypotension was defi ned as fall in systolic blood pressure more than 20% and was treated with intravenous bolous of Mephenteramine 3 mg. It is repeated if hypotension persisted or reocurred. Nausea was rated on a scale of 0 to 3. (0: No nausea, no vomiting. 1: Light nausea, no vomiting episode. 2: Moderate nausea, two vomiting episodes. 3: Severe nausea, three or more vomiting episodes) 9 .
Data was anlysed using SPSS version 13, students t test was used for parametric values and Chi-sqare test was used for nonparametric values. The confi dence interval was set as 95% and p-value of less than 0.005 was considered as signifi cant.
Results
All together 100 patients were enrolled in the study, 50 in Group A (Ringer lactate) and 50 in Group B (Haemaccel). The mean age, weight, heart rate, Systolic BP (SBP), Diastolic BP(DBP) and mean MAP in both the group were comparable ( see Table 1 ).
21 patients in group A received SAB at L2-L3 and 29 at L3-L4 where as in group B 19 patients received SAB at L2-L3 and 31 at L3-L4. In group A, 12 patients had a level of block at T8, 23 of T7 and 15 of T6.The level of block in group B were 14 patients T8, 21 patients T7 and 15 patients T6 (see Table 1 ).
The duration of surgery (39.60+/-4.72 min in group A versus 41.70+/-5.21 min in group B) and urine output (91.90+/-51.59 ml in group A and 94.90+/-34.93 ml in group B) were not signifi cantly different in both the groups (see Table 1 ).
The episodse of hypotension was higher in patients who received Ringer lactate as preloading fl uid than who received haemaccel as preloading fl uid (see Figure 2 ).
The comparision of intraoperative mean systolic and diastolic BP showedthat, the pressure in Ringer lactate group was persistently lower than hemaccele group after 25 minutes of SAB (see Figure 3 and 4). 
Discussion
The patients of group A in our study received Ringer lactate preloading 10ml/kg within ten minutes before subarachnoid block. The result from this study showed that 42%patients developed fi rst episode of hypotension after 21.91+/-9.38 minutes of SAB. No patients developed nausea and vomiting but 14% patients developed second episode of hypotension and the mean time for the episode was 26.78+/-10.87 minute after SAB. 4% of patients developed third episode of hypotension at a mean time of 30.00+/-14.14 and 2%of patients also developed fourth episode of hypotension.
A study conducted by Venn et al 10 infused one litre of Hartman's solution (compound sodium lactate) fi fteen minutes before spinal block for different lower abdominal and lower limb surgery. They found an incidence of hypotension of 66%. We infused the fl uid over ten minutes before SAB and our incidence of hypotension was 42%. Relative lesser incidence of hypotension in our study might be due to shorter preloading time. Surgical procedure in our study was same while their patients were fasting for overnight and subarachnoid block for surgeries involving both lower abdomen and lower limb. So blood loss varies accordingly. Moreover their patients randomly received one litre of fl uid irrespective of body weight whereas we preloaded with 10ml/kg body weight for patients.
Wollman et al 5 , in another study found no incidence of Hypotension after preloading with one litre of 5% dextrose Ringer lactate solution. Similarly, Marx et al 11 also did not fi nd any episode of hypotension after preloading with one litre of 5% dextrose ringer lactate solution before SAB. Clark et al 6 found the incidence of hypotension as 57% in their pregnant patients who receive one litre of crystalloid before SAB. Rout et al 12 infused ringer lactate 20ml/kg body weight over 20 minutes and 10 minute in ten patients undergoing elective caesarean section under spinal anaesthesia. 7 patients in 10 minute group developed hypotension severe enough to required ephedrine compared with 6 patients with 20 minutes group. It was concluded that rapid preloading did not signifi cantly reduce the incidence of hypotension. In comparison to his 10 minutes group( 20 ml/kg in 10 minutes) to our group A (10ml/kg in 10 minutes), the higher incidence of hypotension in their study may be due to longer fasting throughout the night for elective caesarean. Sharma et al 13 compared with preloading of one litre of Ringer lactate solution with 500 ml of 6% HES solution in non-parturient patients scheduled for tubal ligation. The incidence of hypotension in their group was 52%which is higher than in our study (42%). This may be attributed to longer fasting to the patients.
In our study 24% of the patients preloaded with Haemaccel, 10ml/kg body weight developed hypotension. The mean time for the development of the hypotension was 15.21+/-12.94 minutes after SAB. No patients developed nausea and vomiting, but 6% of patients developed second episode of hypotension and mean time for this episode was 21.66+/-7.21minute. No Mathur et al 7 compared 5% albumin and 5%dextrose ringer lactate solution 15ml/kg over 15-20 minutes for elective caesarean section under spinal anaesthesia. The incidence of hypotension was 30% in 5%dextrose ringer lactate group and no episode in albumin group. High incidence of hypotension in our study (24%) in Haemaccel group as compared to their study may be due to less amount of preloading fl uid (10ml/kg) and different physical and chemical properties of colloid. Baraka et al 14 compared 3% polymerisate of degraded succinylated gelatine in electrolyte solution and isotonic saline 7ml/kg body weight for elective TURP surgery. The incidence of hypotension in colloid group was 23.5% (4/17). The incidence of hypotension in our group B was 24% (12/50) which is comparable. Although the incidence of hypotension in patient receiving gelatin in our study and their study were similar, the patients characteristic (prolong fasting period, higher age group of patients and elective TURP) were different from our study.
Conclusion
From this study we can conclude that the incidence of hypotension was heigher in patients who received Ringer lactate infusion as a preloading fl uid than who received Haemaccel as preloading fl uid. It can be recommended that the preloading is an effective measure to prevent development of hypotension following spinal anaesthesia. Haemaccel gives better hemodynamic stability and lesser incidence of hypotension than that of Ringer lactate.
